Summary. Digestive enzymes adapt to the diet when substrate intake is altered. An analysis of experimental works shows that this process includes many enzymes. The intestinal step of digestion is the most important in the enzyme breakdown of dietary components.
In the first part of this paper, I have pooled the data on the adaptive potency of pancreatic and intestinal enzymes. When protein, carbohydrate and lipid digestions are considered successively, it is clear that the enzymes involved adapt to any change in substrate intake. For instance, when the amount of starch intake increases, the specific activity of pancreatic amylase is stimulated. At the same time, augmenting the disaccharide level leads to an increase in specific disaccharidase activity, and the absorption rate of some simple hydrolytic products, such as fructose, increases. It thus appears that altering the amount of starch intake leads to a parallel change in the activity of all the enzymes involved in the sequential hydrolysis of the dietary carbohydrates.
The second part of the paper discusses the physiological significance of this adaptation in terms of utility to the animal. Two situations are considered in which (i) the nutritional requirements are supplied by food or (ii) they are not supplied either because of a dietary or an enzyme deficiency.
When the nutritional requirements, particularly that of protein, are met, adaptation is apparently not useful to the animal. Nevertheless, the role of this adaptation on the hydrolysis rate of different substrates can be supposed. When (Zubstov and Podorozhnaya, 1979) , and that gastric pepsins are sensitive to any dietary changes ; the activity of these enzymes increases in the rat when dietary protein intake augments (Snook and Meyer, 1964) or varies in the dog with the type of protein (Storozuk, 1968 Some studies seem to indicate that the digestive enzymes adapt principally to the amount of nitrogenous material ingested. This idea, which appears again in the present paper, was evidenced in the studies of Behrman and Kare (1969) in the dog, Hulan and Bird (1972) (Kim, Birtwhistle and Kim, 1972 ; Heizer, Kerley and lsselbacher, 1972) . One of the first effects that diet has on the development of these enzymes is seen during fasting which causes brush border activities in the rat to decrease while the cytoplasmic activities increase (Kim et al., 1973) ; this would imply that the former enzymes are adaptive. Nicholson, Mc Carthy and Kim (1974) Deren, Broitman and Zamcheck, 1967 ; Stifel et al., 1968) . The results obtained on the chicken (Siddons, 1972 ; Blum, Gauthier and Guillaumin, 1979) (1973) and studied by several authors (Borgstrbm and Erlanson, 1973 ; Borgstr6m, 1977 ; Rietsch et al., 1977) . The monoglycerides and fatty acids released are vehiculed by the bile micelles to the intestinal mucosa where they are absorbed. In the enterocyte they undergo enzymatic reesterification.
1. -Pancreatic digestion.
Pancreatic lipase adaptation to dietary lipid has been reported by Bucko and Kopec (1968) and confirmed by Deschodt-Lanckman et al. (1971) in the rat (fig. 6 ). It has also been shown in the dog (Behrman and Kare, 1969) , chicken (Wills and Hinners, 1968) and pig (Corring, 1975) (fig. 5) (Mourot and Corring, 1979) Rodgers (1970) and Mc Manus and Isselbacher (1970), the process of intestinal reesterification responds to changes in the amounts of lipid substrate digested. This is evident in fed animals which showed increased total specific monoglyceride acyltransferase activity as compared to the fasted ones (Rodgers, 1970 (Snook, 1965) . According to Snook (1974) or from 13 to 88 p. 100 (Scharrer, 1972) causes a significant augmentation of the enzymatic activities or of amino acid absorption, but has no effect on animal growth. On the contrary, when the protein supply is lower than the requirement, growth is affected (Nicholson, Mc Carthy and Kim, 1974) . The latter authors showed that, intake being equal, the weight gain of rats fed a 55 p. 100 casein diet was significantly higher than that of rats fed a 10 p. 100 diet. It would thus seem that digestive enzyme adaptation to the diet has no utility in the physiological development of a normal, well fed animal. However, some authors believe that this utility would appear under some aspects. The hydrolytic rate of a substrate depends, among other things, on the enzyme concentration ; therefore the digestion of a substance could necessitate a higher enzyme concentration over a certain period. According to Shlygin (1977) , if there was no adaptation, the digestive organ would produce higher amounts of all the enzymes ; this would lead inevitably to undesirable alterations in the relationships of the digestive rates of different dietary components, and thus to changes in the absorption kinetics of various nutriments and their further metabolism. Snook (1974) believes that adaptation would be useful in decreasing enzyme activity and thus in reducing endogenous protein loss. She also proposed that the physiological utility of adaptation could not be evidenced simply because the digestion-absorption processes are not a limiting step in the use of dietary components. In other words, increasing the amount of substrate would cause an adjustment of digestive enzyme capacity but, for example, there would be no metabolic relay.
If the diet does not cover the nutritional needs of the animal, the process of digestive enzyme adaptation seems to be useful to the animal. Two situations may be distinguished : (i) the needs are not covered owing to dietary deficiency, and (ii) they are not covered because of an enzyme deficiency which leads to a lack of substrates.
As regards dietary deficiency, the digestive secretions excrete large amounts of endogenous substances, such as proteins (Nasset, 1962 ; R6rat, Corring and Laplace, 1974) and phospholipids (Babushkina, 1961) , into the gastrointestinal lumen. According to Shlygin (1977) , the gastrointestinal tract responds to the lack of an essential dietary component by intensifying the production of a similar substance. The required level of these substances is thus maintained in the luminal contents and corrects the composition of the mixture absorbed. This theory agrees with Nasset's (1962) (fig. 7) ; after 2.5 months of prolonged protein malnutrition, the enzyme concentration regained its normal level and the amount of juice increased, being 1 1/2 times higher than in the control animals ( fig. 8) Shlygin (1977) , the adaptive capacity of the enzymes permits the organism to take up specific precursors in the blood and to actively distribute one or a group of given substances in the digestive tract lumen.
Studies on the absence of pancreatic hydrolysis have shown that enzyme deficiency significantly decreases, or even depletes, some substrates. The elimination of pancreatic enzyme hydrolysis in the intestinal lumen causes a reduction in digestive utilisation. This has been shown for pancreatic insufficiency (Sdteri, 1975) and in experimental studies either after ligature of one or more pancreatic ducts (Shingleton et al., 1955 ; Corring and Lebas, 1977 ; Corring and Bourdon, 1977) or after diversion of pancreatic secretion (Corring and Bourdon, 1976 (fig. 9 ). This improvement is the result of the adaptive enzymatic increases reported by different authors and compensating for the elimination of pancreatic hydrolysis. Intestinal maltase (Rommel et al., 1972) and saccharase (Arvanitakis and Olsen, 1974) increased significantly in the rat after exocrine pancreatic secretion was suppressed. Catala (1977) showed that rabbit intestinal microflora intensified its amylase production, and Corring, Moreau and Ducluzenu (1979) (Lundh, 1962 ; Hein, Silen and Harper, 1963 ; Gullo et al.,1979) . As for intestinal enzymes, it is known that severe, persistent lactase deficiency causes lactose intolerance (Bolin and Davis, 1972 ; Kretchmer, 1971) . Sadikali (1971) 
